. (a-d) SEM images of the electrospun TiO 2 NFs. (e) XRD pattern of TiO 2 NFs on FTO confirming the anatase phase with reference to 9853-ICSD. Figure S2 . Cross sectional SEM images of TiO 2 NF photoelectrodes with the thickness of (a) ~2200 nm, (b) ~1300 nm, (c) ~580 nm, (d) ~400 nm, (e) ~285 nm and (f) 0 nm (planar). Table S1 . PV parameters of best performing PSCs fabricated with different TiO 2 NF thicknesses based photoelectrodes (extracted from the J-V characteristics reported in Figure  2a ). The thicknesses of TiO 2 NF films for the fabrication of PSC devices are illustrated in Figure S2 . The average PCEs of the cells were calculated based on at least five identical devices. Table S2 . PV parameters of best performing PSC devices fabricated with different types of CNTs incorporated TiO 2 NF photoelectrodes (extracted from the J-V characteristics reported in Figure 2b ). ~400 nm TiO 2 NF films were chosen for these cells. The concentration of CNTs in the TiO 2 NF-CNT hybrid was 0.02 wt%. The average PCEs of the cells were calculated based on at least five identical devices. The measurement of sheet resistance (R s ) of the TiO 2 NF-SWCNT thin films (on glass substrate) was carried out using a four point probe to investigate the mechanism of enhancement in the J sc value of the devices. As shown in Figure S4 , the R s of TiO 2 NF films decreased gradually with increasing concentration of SWCNTs. This decrease in the R s of the films is attributed to the high conductivity of SWCNTs that decreases the interfacial resistance between TiO 2 NFs. Figure S10 . Effect of aperture masking on the J-V measurement of the PSC devices. The control cell is fabricated with the device structure shown in Figure 1a (without any SWCNT), while the best cell is made of structure such as that illustrated in the inset of Figure 9 . The overlapped area of FTO electrode (anode) and gold electrode (cathode) was 0.14 cm 2 . The aperture mask with an area of 0.081 cm 2 was used for the measurement with mask.
